ABSTRACT
INTRODUCTION
ean is a combination of a set of principles, practices, tools, and techniques with an aim to improve quality, delivery, cost, and customer satisfaction by eliminating three main sources of loss: variability, waste, and inflexibility (Drew, McCallum, & Roggenhofer, 2004) . Hoyte and Greenwood (2007) stated that there is continuing increase in demand for adopting lean strategies, acknowledging the fact that lean implementation is difficult and may fail. Manufacturing organizations need to consider, evaluate, and analyze the role of organizational factors as a major task in any process or program implementation. Although many researchers have pointed out the important role that organizational factors play in the implementation of lean manufacturing, most studies are based on lean tools implementation and the results of its performance on lean implementation. Worley and Doolen (2014) reported the impact of organizational structure on lean implementation and how it can lead to increased development of employee problem-solving skills. Wickramasinghe and Wickramasinghe (2011) found out that participative decisionmaking and propensity for participative decision-making significantly differ by the duration of lean production in operation. Laureani and Antony (2012) contrasted the critical success factors for the effective implementation of Lean Six Sigma in manufacturing and service organizations. Alony and Jones (2008) extensively reviewed studies of humanrelated and organizational factors in the context of lean manufacturing. They identified gaps in the research in this area and emphasized the necessity for research on organizational factors that support the adoption of lean manufacturing. A more recent research review (Bayat & Dadashzadeh, 2016) shows that although empirical research on the relationship between an organizational factor such as job design and an outcome dimension such as quality have started to emerge, a multidimensional study of organizational factors and outcomes remains a needed contribution to the understanding of critical success factors for successful implementation outcomes of lean manufacturing.
The empirical study reported in this paper addresses the multidimensional examination of the relationship between organizational factors and implementation outcomes of lean manufacturing per participating managers' perception of organizational factors and three implementation outcomes of lean manufacturing. Specifically, this study focuses on the following three organizational factors: organizational climate (with specific dimensions of open-mindedness, creativity and continuous improvement), organizational structure (with specific dimensions of centralization, integration, and The remainder of this paper is organized as follows. In the next section, we detail the research methodology used and review the dimensions of organizational factors and dimensions of implementation outcomes of lean manufacturing that were selected in our research model per other researchers' studies reported in the literature. Section 3 discusses the results of the survey study and correlation analysis of the following research questions per participating managers' perception of organizational factors and the three implementation outcomes of lean manufacturing:
1. What is the relationship between organizational climate and the three implementation outcomes of lean manufacturing in manufacturing organizations? 2. What is the relationship between organizational structure and the three implementation outcomes of lean manufacturing in manufacturing organizations? 3. What is the relationship between job design and the three implementation outcomes of lean manufacturing in manufacturing organizations?
We conclude with summary and directions for future research. Leedy and Ormrod (2005) stated that often when researchers want to study correlation and understand how particular characteristics change as other characteristics change, they use one of two development designs. One is longitudinal study, which involves variation in response and participants due to data collection over a lengthy period of time, and the other is cross-sectional design in which all data can be collected at a single time (Leedy & Ormrod, 2005) .
RESEARCH METHODOLOGY
For this study, a cross-sectional research design was used, because there is an attempt to determine whether there is a relationship between organizational factors with the implementation outcomes of lean manufacturing in organizations that have implemented lean manufacturing.
Measurement
The information about dependent (implementation outcomes of lean manufacturing) and independent (organizational factors) variables was obtained from organizations' managers and engineers at a particular point in time when they responded to the questionnaire. The questionnaire asks participants questions regarding demographic information. An example of these eight demographic questions would be time with their company and knowledge of lean manufacturing. The questionnaire also asked participants to rank objectively each question as it describes the situations in their organization according to their knowledge and experience.
Face Validity
For two of the organizational climate dimensions in this study, open-mindedness and creativity (Payne & Mansfield, 1978) and job designs (Hackman & Oldham, 1976) , the existing scales were used. Other scales were developed per review of related studies and literature, where face validity of the scales was examined. Scales were reviewed for relevancy of materials and content, format, and clarity and understandability by knowledgeable individuals on the subjects, to ensure that the scales measure what they are supposed to measure (Leedy & Ormrod, 2005) . The suggestions were all taken into consideration. Therefore, some items were removed from the scales and corrections were made to the other items. As a result of face validating the scales, the initial instrument containing 65 items was reduced to 50 items.
Also, in the reliability study, two more items, one from centralization and the other from formalization scales, were removed. The strong Cronbach's Alpha for internal consistency reliability also indicated the validity of this instrument.
Reliability
Leedy and Ormrod (2005) noted that reliability is the consistency of measuring instrument, and as validity it reflects the measurements' degree of error. For this study, the instrument showed very good consistency reliability. Scales for organizational climate and its three dimensions, scales for organizational structure and its three dimensions, scale for job design, and scales for implementation outcomes of lean manufacturing and its three dimensions demonstrated internal consistency reliability above .70 as suggested by Morgan, Leech, Gloeckner, and Barrett (2007) . All scales for organizational climate dimensions (open-mindedness, creativity, and continuous improvement), organizational structure dimensions (centralization, integration, and formalization), job design (overall job design considered as one scale due to Motivating Potential Score (MPS) relationship), and implementation outcomes of lean manufacturing's dimensions (quality, waste, and delivery) demonstrated good internal consistency reliability (Table 1 and 2) above 0.70 (Morgan et al., 2007) . Also, the internal consistency reliability for overall organizational climate instrument that consisted of thirteen items was α =.909, for overall organizational structure instrument that consisted of ten items was α =.837, and for overall implementation outcomes of lean manufacturing instrument that consisted of seventeen items was α = .933. 
Independent variables
Organizational factors that consist of organizational climate, organizational structure, and job design were considered independent variables for this study.
Organizational climate. For this study, the following three dimensions of organizational climate were studied: Openmindedness, creativity, and continuous improvement. The open-mindedness and creativity scales each include four items that are based on Business Organization Climate Index (Payne & Mansfield, 1978) . The continuous improvement scale includes five items that are based on studies from Drew et al. (2004) , Naveh and Erez (2004) , Roffe (1999) , Stern, Song, & O'Brien (2004) , ASQ -Index (2000), and the authors' personal work experience. The measurement scale for organizational climate was on a 5-point Likert scale ranging from 1 (disagree) to 5 (agree).
Organizational structure. Centralization, integration, and formalization were studied as three dimensions of organizational structure. The measures for centralization that were developed by Hage and Aiken (1967) and the studies from Caruana et al. (1998 ), Cummings (1995 , DeGroote and Brownlee (2006), Drew et al. (2004) , and Jones (2010) were the basis for the development of a three-item scale for the centralization section.
To determine cooperation and collaboration, interaction and synchronization, differentiation or segregation between departments or groups, and utilization of the cross-functional team, a four-item scale was developed for integration based on studies from Doolen and Hacker (2005) , Jackson and Martin (1996) Centralization, integration, and formalization are integrated and require organizations to have a right balance, for example between employee freedom in terms of flexibility, rules, authority, and standards (Jones, 2010) . Therefore, for correlation study, organizational structure was studied as one scale (consisting of ten items) as well. The measurement scale for organizational structure is based on a 5-point Likert scale ranging from 1 (disagree) to 5 (agree).
A factor analysis was conducted on the combined organizational scale. The results indicate that three factors exist per the three delineated sub dimensions of the scale: centralization, integration, and formalization. One of the centralization items ("In our organization, there will be encouragement for individuals who want to make their own decision") loaded on the integration factor.
The quality scale consists of five items based on the literature of Besterfield (1986) , Broh (1982) , de Treville and Antonakis (2006), Drew et al. (2004) , Crosby (1979) , Liker (2004) , and Womack et al. (2007) and the authors' personal work experience. The eight-item scale for waste was developed based on studies and literature from Drew et al. (2004) , Hicks (2007) , Huge and Anderson (1988) , Liker (1998) , Ohno (1988) , Shah and Ward (2003) , Womack and Jones (2003) , Womack et al. (2007) , and the authors' personal work experience. The delivery scale also contains four items based on studies and literature from Drew et al. (2004) , Huge and Anderson (1988) , Womack and Jones (2003) , Womack et al. (2007) , and the authors' personal work experience. The measurement scale for all dimensions of the implementation outcomes of lean manufacturing utilized a 5-point Likert scale ranging from 1 (disagree) to 5 (agree).
Population and Sample
The population of this study was all North American organizations that implemented lean manufacturing. For this study, purposive sampling was used. For sampling, managers, supervisors, and engineers of North American manufacturing organizations that implemented lean manufacturing were targeted (Table 3 ). The responses from participants were anonymous. There were no company and participant name requirements for participating in this study; therefore, all information was confidential as it was explained in a letter of consent.
Table 3. Participants' Titles and Job Functions
Note: 10.7 % of Participants were VP and company executives, 44 % were senior managers and managers, 36.9 % were supervisors, and 8 % were engineers.
Data Collection
A Survey Monkey link was created. Companies that implemented lean manufacturing, and individuals and experts who were working in companies that implemented lean manufacturing, were contacted by phone. After phone contacts, the survey was sent to those individuals by e-mail. All contacts were followed up with. After two months of data collection from 98 responses, 84 were complete responses. 
Participants' Titles and Functions Number of Individuals

Data Analysis
Pearson correlation was used to analyze the relationship between organizational climate, organizational structure, job design, and implementation outcomes of lean manufacturing. SPSS was used to compute the Chronbach's alpha reliability and correlations of the variables. Multiple regression analysis of the combined independent factors on the implementation outcomes and factor analysis for organizational structure were studied.
RESULTS AND ANLAYSIS
In this section, we present the results of the study and discuss the three research questions addressed. The demographic section of the survey questionnaire requested information about participants' years of experience with their current companies and their years of experience with lean manufacturing. This information was used to understand the level of comprehension that participants have about their companies and lean manufacturing, and therefore to validate responses (Tables 4 and 5 ). The participants were also asked about their companies' years of experience with lean manufacturing, number of employees in their companies, and their type of organization. The following data were used as moderator variables for this study (Tables 6, 7 , and 8). 
Research Question 1
What is the relationship between organizational climate and the three implementation outcomes of lean manufacturing in manufacturing organizations? In this study, organizational climate consists of three dimensions of open-mindedness, creativity, and continuous improvements. As revealed in Table 9 , open-mindedness is positively correlated with quality and waste, but it shows lower, significant positive correlation with delivery.
Creativity shows a significant positive correlation with quality, waste, and delivery. Continuous improvements reveal a stronger significant positive correlation with quality and a low, but still significant positive correlation with waste and delivery outcomes.
In general, open-mindedness, creativity, and continuous improvement revealed the strongest correlation with quality outcomes. Also, organizational climate (combination of three dimensions of open-mindedness, creativity, and continuous improvement) indicated a strong significant positive correlation with quality (r = .624, p < .01), and lower but still a significant positive correlation with waste (r = .467, p < .01) and delivery (r = .360, p < .01).
Based upon these results per participants' perception, organizational climate is a variable that should be given serious consideration when implementing lean manufacturing. 
Multiple Regression Analysis
The multiple regression procedure of each of the organizational factors on the quality outcome revealed that 47% of the variance in quality is explained by the combined independent factors; on the waste outcome it revealed that 23% of the variance in waste is explained by the combined independent factors, and on the delivery outcome it revealed that 16% of the variance in delivery is explained by the combined independent factors and that these multiple regressions are statistically significant. The results indicate that the correlation between organizational factors and quality, waste, and delivery are higher than the single correlations of each factor (Table 10) . Overall, organizational climate has the highest impact on the three implementation outcomes of lean manufacturing and therefore organizations should pay attention to this variable. Within each of the multiple regression procedures, there is a high degree of correlation with the independent factors. This implies that multicollinearity exists among these variables which in turn is suppressing the actual amount of variance explained.
SUMMARY AND CONCLUSIONS
The purpose of this cross-sectional correlation study was to investigate the possible relationship between organizational factors, as independent variables, and implementation outcomes of lean manufacturing. This correlation study, which was based on the perception of participating managers, indicated that, except for the lack of a significant correlation between formalization with waste and delivery, there were positive significant correlations between all other organization factors and implementation outcomes of lean manufacturing. With regard to formalization, even though a high degree of formalization causes centralization of authority, for implementation and sustainability of lean manufacturing, a right balance must be created between the standardizing operations and the employees' freedoms to perform their job with flexibility and creativity. Therefore, lack of attention to formalization affects companies' ability for continuous improvement due to the lack of specific and commonly understood methods to carry out every important step in every process. These study findings show that all organizational activities, directly or indirectly, affect quality, waste, and delivery.
Since the results of this study indicate lack of significant correlation between formalization and waste and delivery, which does not support lean manufacturing philosophy -as process standardization and discipline are required for continuous improvement and from there, successful implementation and sustainability of lean manufacturingfuture research can validate these findings.
A natural direction for future research is to evaluate the effect of moderating factors that were considered in this empirical study -namely, the length of time that lean manufacturing has been implemented, the company's size, and the type of manufacturing -on the relationship between organizational factors and quality, waste, and delivery. The effects of the length of time that lean manufacturing has been implemented in a manufacturing organization, or the company's size, or type of manufacturing on the relationship between organizational factors and the three implementation outcomes of lean manufacturing are promising research questions to address. So are other relevant moderating factors. As the relationship between organizational factors and implementation outcomes of lean manufacturing may be attributed to other organizational and moderating factors, future research can further expand based on the research model, findings, and the results of this research study.
